2-methylfuran (2-MF) has become of interest as biofuel because of its properties and the improvement in its production method, and also because it is an important intermediate in the conversion of 2,5-dimethylfuran. In this research, an experimental and kinetic modelling study of the oxidation of 2-MF in the absence and presence of NO has been performed in an atmospheric pressure laboratory installation. The experiments were performed in a flow reactor and covered the temperature range from 800 to 1400 K, for mixtures from very fuel-rich to very fuel-lean, highly diluted in nitrogen. The inlet 2-MF concentration was 100 ppm. In the experiments in the presence of NO, the inlet NO concentration was 900 ppm. An interpretation of the experimental results was performed through a gas-phase chemical kinetic model. A reasonable agreement between the experimental trends and the modelling data is obtained. The results of the concentration profile of 2-MF as a function of temperature indicate that, both in the absence and in the presence of NO, the onset of 2-MF consumption is shifted to lower temperatures only under fuel-lean and very fuel-lean conditions. Furthermore, under these conditions the presence of NO also shifts the onset of 2-MF consumption to lower temperatures. The effect of the 2-MF presence on the NO reduction varies with the oxygen concentration. It is seen that under very fuel-rich and stoichiometric conditions NO is reduced basically by reburn reactions, while under fuel-lean and very fuel-lean conditions, the NO-NO 2 interconversion appears to be dominant.
Introduction
Furan derivatives have recently gained a special interest as it is believed they may be a good alternative as new biofuels. 2,5-dimethylfuran (2,5-DMF, C 6 H 8 O) and 2-methylfuran (2-MF, C 5 H 6 O) have an special importance due to the improvement in their production method through the conversion of fructose, glucose, and even cellulose [1] [2] [3] . Moreover, 2-MF is a product formed in both the pyrolysis and oxidation of 2,5-DMF. This work is focused on 2-MF. Research on 2,5-DMF oxidation, and its interaction with NO can be found in our previous publications [4, 5] .
2-MF has attractive properties as biofuel, it has even several advantages over ethanol, the currently more used biofuel. For example, its higher rate of vaporization and higher combustion stability make it more robust to cold engine start than ethanol [6] . In this way, the potential of 2-MF as biofuel has been already investigated in spark ignition (SI) engines [6, 7] . Wang et al. [8] studied the combustion characteristics and emissions of 2-MF compared to 2,5-DMF, gasoline and ethanol in a direct injection spark ignition (DISI) engine. They found that the overall regulated emissions (CO, HC (unburned hydrocarbons), NO x and PM (particulate matter)) from 2-MF are comparable to the other tested fuels, whereas the aldehyde emission is much lower than the obtained from gasoline and ethanol. To our knowledge, 2-MF has not yet been studied in diesel vehicles.
As a biofuel candidate, a better understanding of the combustion of 2-MF is necessary. Grela et al. [9] studied the decomposition of furan, 2-MF and 2,5-DMF in a heated flow reactor operating at very low pressures (1 mtorr) and temperatures of 1050-1270 K. Lifshitz et al.
[10] studied the decomposition of 2-MF behind shock waves in a pressurized driver single pulse shock tube over the temperature range 1100-1400 K. More recently, the combustion intermediates in 2-MF premixed flames [11] , laminar burning characteristics [12, 13] , ignition delays in shock-tube [14-17] and computational study of the combustion and atmospheric decomposition of 2-MF [18], have been studied. Somers et al. [19] conducted an experimental and modelling ignition delay time study for 2-MF for different equivalence ratios (0.5, 1, and 2) in the 1200-1800 K temperature range, and laminar burning velocities were also determined for mixtures of 2-MF at equivalence ratios of 0.55-1.65 in the 298-398 K temperature range. The authors used these experimental results to validate a chemical kinetic mechanism which describes the 2-MF oxidation. In this mechanism, Quantum-Rice-Ramsperger-Kassel (QRRK) theory with a Modified Strong Collision (MSC) approach was utilized to account for the influence of pressure on reaction rate constants. The reactions of hydrogen atoms with the fuel were highlighted as important. Specifically, through sensitivity analysis, they found that the H-abstraction by hydrogen atoms promotes reactivity while the H-addition at the C2 site of 2-MF inhibits it. This model has been used in recent studies addressing the ignition phenomena of 2-MF [14, 15] . Continuing with this work, Somers et al. [20] described, in a more complete way, the ab initio calculations in which their original model [19] was based. Here the authors used more rigorous Rice-Ramsperger-Kassel-Marcus (RRKM) theory calculations coupled with an energy grained Master Equation (ME) solution to account for the influence of pressure on reaction rate constants. The new kinetic mechanism developed was validated with different experimental results from literature (e.g. [10, 14] )
A series of three papers jointly consider the combustion chemistry of furan [21] and its alkylated derivatives: 2-MF [22] and 2,5-DMF [23], under premixed low-pressure flame conditions using molecular-beam mass spectrometry and gas chromatography. The reaction mechanism used in this series of papers [21-23] is based on a previous mechanism
